Attachment D

Stormceptor Design Calculations



Water Quality Unit 1 - DMH 1B

MassDEP SWTU Sizing Method

Standard Method to Convert Required Water
Quality Volume to a Discharge Rate for Sizing Flow
Based Manufactured Proprietary Stormwater

Treatment Practices

Step Description Input Units
1 waQv (0.5 or 1-inch):| 1 Iinch
2 CN: 98
4 la/P: 0.034
5 Q, (see tables): 774 |csm/in
5a* Al 00011 [mi®
6 WQF (Q) = 0.834845 cfs

* Total area contributing to this WQU is obtained from

HydroCAD reporting.

Figure 4: for First 1-inch Runoff, Table of qu values for 1a/P Curve = 0.034, listed by tc, for Type |

Distribution
Te qu Te qu Te qu
(Hours) | (csm/in) (Hours) | (esm/in) (Hours) | (csmfin)
0.01 835 27 187 A | 25
0.03 835 28 192 7.2 ot
0.05 831 20 187 7.3 23
0.067 814 3 183 74 22
0.083 785 31 179 7.5 21
0.1 774 32 175 78 20
D.118 755 33 171 7.7 8o
0.133 736 34 168 7.8 88
0.15 717 35 164 7.9 87
|___0.167 700 | 3.8 161 8 86 |
D.183 885 3.7 158 B.1 B5
02 880 38 155 8.2 284
0217 854 30 152 83 84
0233 841 ki 140 84 83
0.25 828 4.1 148 B.5 82
0.3 503 42 144 8.6 81
0.333 572 43 141 8.7 80
0.35 5683 44 130 88 78
04 538 45 137 B9 78
0418 528 48 134 = 78
0.5 481 4.7 132 8.1 77
0.583 460 | 48 130 | 9.2 768
06 454 40 128 8.3 76
0.667 433 5 126 04 75
0.7 424 5.1 124 9.5 74
0.8 308 | 52 122 0.6 74
09 376 53 120 9.7 73
1 3568 54 119 0.8 72
1.1 338 55 117 2.0 72
1.2 323 56 115 10 71
1.3 300 57 114
1.4 206 5.8 112
1.5 285 50 111
16 274 8 109 |
1.7 264 6.1 108
1.8 255 6.2 106
14 247 A3 1ns
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Tighe Bond, Inc.
Water Quality Unit
Flow Rate Calculations
Date: 4/30/2021



CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Brief Stormceptor Sizing Report - WQU 1

Project Information & Location
Village at Grafton Woods 1

00120-013

Grafton Massachusetts

United States of America 2/24/2021
Designer Information EOR Information (optional)

Ashleigh Gilchrist

Tighe & Bond

603-294-9643

agilchrist@tighebond.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name WQU 1

Target TSS Removal (%) 80

TSS Removal (%) Provided 81
Recommended Stormceptor Model STC 450i

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected patrticle size distribution.

Stormceptor Sizing Summary

Stormceptor Model % TSS Removal
Provided
| ostowo | m |

STC 900 88

STC 1200 88

STC 1800 88

STC 2400 91

STC 3600 91

STC 4800 93

STC 6000 93

STC 7200 95
STC 11000 96
STC 13000 96
STC 16000 97

Stormceptor Brief Sizing Report — Page 1 of 2




CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Sizing Details

Drainage Area Water Quality Objective

WORCESTER WSO AP

Massachusetts

9923 Up Stream Storage

58

42°16'2"N
71°52'34"W Up Stream Flow Diversion

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65

 Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and
Runoff modules.

+ Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

* For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
https://www.conteches.com/technical-guides/search?filter=1WBCOO5EYX

Stormceptor Brief Sizing Report — Page 2 of 2




Water Quality Unit 2 - DMH 15

MassDEP SWTU Sizing Method

Standard Method to Convert Required Water
Quality Volume to a Discharge Rate for Sizing

Flow Based Manufactured Proprietary
Stormwater Treatment Practices

Step Description Input

Units

1 waQv (0.5 or 1-inch):| 1 Iinch
CN: 98

2

3 T:[ 01 Jhr

4 la/P:  0.034

5 Q, (see tables):] 774 |csm/in
5a* A:| 0.0002 |mi®
6 WQF (Q) = 0.150228 cfs

* Total area contributing to this WQU is obtained from

HydroCAD reporting.

Figure &4 for First 1-inch Runoff, Table of qu values for 1a/P Curve = 0.034, listed by tc, for Type Il Storm

on
Te qu Te qu Te qu
 (csmiin) | | (Hours) | | (Hours) | (esmiin) |
0.01 835 | 2.7 197 7.1 05
0.03 835 | 28 192 ) 7.2 94
0.05 an 20 187 73 a3
0.087 814 3 183 74 a2
0.083 785 | 3.1 179 7.5 91
0.1 774 32 175 7.8 80 |
0.118 755 33 171 7.7 80 |
0.133 738 34 168 78 88
0.15 717 35 164 79 87
0.167 700 | a8 161 | 5 86 |
0.183 685 a7 158 8.1 85 |
02 660 EX:] 155 82 84
0217 654 3.9 152 | 8.3 84
0.233 841 4 140 | 8.4 83
0.25 028 4.1 148 85 82
03 503 42 144 88 81
0.333 572 43 141 8.7 u_;
0.35 583 44 130 88 78
04 538 45 137 80 78
0418 528 48 134 ) 78
0.5 401 4.7 132 0.1 77
0.583 460 | 48 130 9.2 78
08 454 40 128 83 78
0.687 433 5 128 84 75
07 424 51 124 85 74
0.8 308 | 52 122 08 74
08 are 53 120 0.7 73
1 358 54 119 08 72
1.1 330 5.5 117 2.8 72
12 3 58 115 10 71
1.3 300 57 114
14 206 58 112
1.5 285 | 50 111
1.8 274 (-] 100 |
1.7 204 0.1 108
1.8 255 02 108
1.9 247 83 105
2 238 6.4 104
2.1 232 8.5 102
22 225 | 6.6 101 |
23 219 8.7 100 |
24 213 68 90
25 207 69 a8
28 202 7 08
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Tighe Bond, Inc.
Water Quality Unit
Flow Rate Calculations
Date: 4/30/2021



CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Brief Stormceptor Sizing Report - WQU 2

Project Information & Location
Village at Grafton Woods 2

00120-013

Grafton Massachusetts

United States of America 2/24/2021
Designer Information EOR Information (optional)

Ashleigh Gilchrist

Tighe & Bond

603-294-9643

agilchrist@tighebond.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name WQU 2

Target TSS Removal (%) 80

TSS Removal (%) Provided 92
Recommended Stormceptor Model STC 450i

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected patrticle size distribution.

Stormceptor Sizing Summary

Stormceptor Model % TSS Removal
Provided
| ostomo | e |

STC 900 96

STC 1200 96

STC 1800 96

STC 2400 97

STC 3600 97

STC 4800 98

STC 6000 98

STC 7200 99
STC 11000 99
STC 13000 99
STC 16000 99

Stormceptor Brief Sizing Report — Page 1 of 2




CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Sizing Details

Drainage Area Water Quality Objective

WORCESTER WSO AP

Massachusetts

9923 Up Stream Storage

58

42°16'2"N
71°52'34"W Up Stream Flow Diversion

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65

 Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and
Runoff modules.

+ Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

* For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
https://www.conteches.com/technical-guides/search?filter=1WBCOO5EYX

Stormceptor Brief Sizing Report — Page 2 of 2




Water Quality Unit 3 - DMH 16

MassDEP SWTU Sizing Method

Standard Method to Convert Required Water
Quality Volume to a Discharge Rate for Sizing

Flow Based Manufactured Proprietary
Stormwater Treatment Practices

Step Description Input

Units

1 waQv (0.5 or 1-inch):| 1 Iinch
CN: 98

2

3 T:[ 01 Jhr

4 la/P:  0.034

5 Q, (see tables):] 774 |csm/in
5a* A:| 0.0006 |mi®
6 WQF (Q) = 0.466536 cfs

* Total area contributing to this WQU is obtained from

HydroCAD reporting.

Figure &4 for First 1-inch Runoff, Table of qu values for 1a/P Curve = 0.034, listed by tc, for Type Il Storm

on
Te qu Te qu Te qu
 (csmiin) | | (Hours) | | (Hours) | (esmiin) |
0.01 835 | 2.7 197 7.1 05
0.03 835 | 28 192 ) 7.2 94
0.05 an 20 187 73 a3
0.087 814 3 183 74 a2
0.083 785 | 3.1 179 7.5 91
0.1 774 32 175 7.8 80 |
0.118 755 33 171 7.7 80 |
0.133 738 34 168 78 88
0.15 717 35 164 79 87
0.167 700 | a8 161 | 5 86 |
0.183 685 a7 158 8.1 85 |
02 660 EX:] 155 82 84
0217 654 3.9 152 | 8.3 84
0.233 841 4 140 | 8.4 83
0.25 028 4.1 148 85 82
03 503 42 144 88 81
0.333 572 43 141 8.7 u_;
0.35 583 44 130 88 78
04 538 45 137 80 78
0418 528 48 134 ) 78
0.5 401 4.7 132 0.1 77
0.583 460 | 48 130 9.2 78
08 454 40 128 83 78
0.687 433 5 128 84 75
07 424 51 124 85 74
0.8 308 | 52 122 08 74
08 are 53 120 0.7 73
1 358 54 119 08 72
1.1 330 5.5 117 2.8 72
12 3 58 115 10 71
1.3 300 57 114
14 206 58 112
1.5 285 | 50 111
1.8 274 (-] 100 |
1.7 204 0.1 108
1.8 255 02 108
1.9 247 83 105
2 238 6.4 104
2.1 232 8.5 102
22 225 | 6.6 101 |
23 219 8.7 100 |
24 213 68 90
25 207 69 a8
28 202 7 08
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Tighe Bond, Inc.
Water Quality Unit
Flow Rate Calculations
Date: 4/30/2021



CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Brief Stormceptor Sizing Report - WQU 3

Project Information & Location
Village at Grafton Woods 3

00120-013

Grafton Massachusetts

United States of America 2/24/2021
Designer Information EOR Information (optional)

Ashleigh Gilchrist

Tighe & Bond

603-294-9643

agilchrist@tighebond.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name WQU 3

Target TSS Removal (%) 80

TSS Removal (%) Provided 99
Recommended Stormceptor Model STC 450i

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected patrticle size distribution.

Stormceptor Sizing Summary

Stormceptor Model % TSS Removal
Provided
| ostowo | e |

STC 900 100

STC 1200 100

STC 1800 100

STC 2400 100

STC 3600 100

STC 4800 100

STC 6000 100

STC 7200 100
STC 11000 100
STC 13000 100
STC 16000 100

Stormceptor Brief Sizing Report — Page 1 of 2




CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Sizing Details

Drainage Area Water Quality Objective

WORCESTER WSO AP

Massachusetts

9923 Up Stream Storage

58

42°16'2"N
71°52'34"W Up Stream Flow Diversion

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65

 Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and
Runoff modules.

+ Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

* For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
https://www.conteches.com/technical-guides/search?filter=1WBCOO5EYX

Stormceptor Brief Sizing Report — Page 2 of 2




Water Quality Unit 4 - DMH 12

MassDEP SWTU Sizing Method

Standard Method to Convert Required Water
Quality Volume to a Discharge Rate for Sizing

Flow Based Manufactured Proprietary
Stormwater Treatment Practices

Step Description Input

Units

1 waQv (0.5 or 1-inch):| 1 Iinch
CN: 98

2

3 T:[ 01 Jhr

4 la/P:  0.034

5 Q, (see tables):] 774 |csm/in
5a* A:| 0.0006 |mi®
6 WQF (Q) = 0.500435 cfs

* Total area contributing to this WQU is obtained from

HydroCAD reporting.

Figure &4 for First 1-inch Runoff, Table of qu values for 1a/P Curve = 0.034, listed by tc, for Type Il Storm

on
Te qu Te qu Te qu
 (csmiin) | | (Hours) | | (Hours) | (esmiin) |
0.01 835 | 2.7 197 7.1 05
0.03 835 | 28 192 ) 7.2 94
0.05 an 20 187 73 a3
0.087 814 3 183 74 a2
0.083 785 | 3.1 179 7.5 91
0.1 774 32 175 7.8 80 |
0.118 755 33 171 7.7 80 |
0.133 738 34 168 78 88
0.15 717 35 164 79 87
0.167 700 | a8 161 | 5 86 |
0.183 685 a7 158 8.1 85 |
02 660 EX:] 155 82 84
0217 654 3.9 152 | 8.3 84
0.233 841 4 140 | 8.4 83
0.25 028 4.1 148 85 82
03 503 42 144 88 81
0.333 572 43 141 8.7 u_;
0.35 583 44 130 88 78
04 538 45 137 80 78
0418 528 48 134 ) 78
0.5 401 4.7 132 0.1 77
0.583 460 | 48 130 9.2 78
08 454 40 128 83 78
0.687 433 5 128 84 75
07 424 51 124 85 74
0.8 308 | 52 122 08 74
08 are 53 120 0.7 73
1 358 54 119 08 72
1.1 330 5.5 117 2.8 72
12 3 58 115 10 71
1.3 300 57 114
14 206 58 112
1.5 285 | 50 111
1.8 274 (-] 100 |
1.7 204 0.1 108
1.8 255 02 108
1.9 247 83 105
2 238 6.4 104
2.1 232 8.5 102
22 225 | 6.6 101 |
23 219 8.7 100 |
24 213 68 90
25 207 69 a8
28 202 7 08
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Tighe Bond, Inc.
Water Quality Unit
Flow Rate Calculations
Date: 4/30/2021



CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Brief Stormceptor Sizing Report - WQU 4

Project Information & Location
Village at Grafton Woods 4

00120-013

Grafton Massachusetts

United States of America 4/15/2021
Designer Information EOR Information (optional)

Ashleigh Gilchrist

Tighe & Bond

603-294-9643

agilchrist@tighebond.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name WQU 4

Target TSS Removal (%) 80

TSS Removal (%) Provided 85
Recommended Stormceptor Model STC 450i

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected patrticle size distribution.

Stormceptor Sizing Summary

Stormceptor Model % TSS Removal
Provided
| ostowo | s |

STC 900 91

STC 1200 91

STC 1800 91

STC 2400 93

STC 3600 94

STC 4800 95

STC 6000 95

STC 7200 96
STC 11000 97
STC 13000 98
STC 16000 98

Stormceptor Brief Sizing Report — Page 1 of 2




CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Sizing Details

Drainage Area Water Quality Objective

WORCESTER WSO AP

Massachusetts

9923 Up Stream Storage

58

42°16'2"N
71°52'34"W Up Stream Flow Diversion

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65

 Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and
Runoff modules.

+ Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

* For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
https://www.conteches.com/technical-guides/search?filter=1WBCOO5EYX

Stormceptor Brief Sizing Report — Page 2 of 2




Water Quality Unit 5 - DMH 17

MassDEP SWTU Sizing Method

Standard Method to Convert Required Water
Quality Volume to a Discharge Rate for Sizing

Flow Based Manufactured Proprietary
Stormwater Treatment Practices

Step Description Input

Units

1 waQv (0.5 or 1-inch):| 1 Iinch
CN: 98

2

3 T:[ 01 Jhr

4 la/P:  0.034

5 Q, (see tables):] 774 |csm/in
5a* A:] 0.0009 |mi®
6 WQF (Q) = 0.708993 cfs

* Total area contributing to this WQU is obtained from

HydroCAD reporting.

Figure &4 for First 1-inch Runoff, Table of qu values for 1a/P Curve = 0.034, listed by tc, for Type Il Storm

on
Te qu Te qu Te qu
 (csmiin) | | (Hours) | | (Hours) | (esmiin) |
0.01 835 | 2.7 197 7.1 05
0.03 835 | 28 192 ) 7.2 94
0.05 an 20 187 73 a3
0.087 814 3 183 74 a2
0.083 785 | 3.1 179 7.5 91
0.1 774 32 175 7.8 80 |
0.118 755 33 171 7.7 80 |
0.133 738 34 168 78 88
0.15 717 35 164 79 87
0.167 700 | a8 161 | 5 86 |
0.183 685 a7 158 8.1 85 |
02 660 EX:] 155 82 84
0217 654 3.9 152 | 8.3 84
0.233 841 4 140 | 8.4 83
0.25 028 4.1 148 85 82
03 503 42 144 88 81
0.333 572 43 141 8.7 u_;
0.35 583 44 130 88 78
04 538 45 137 80 78
0418 528 48 134 ) 78
0.5 401 4.7 132 0.1 77
0.583 460 | 48 130 9.2 78
08 454 40 128 83 78
0.687 433 5 128 84 75
07 424 51 124 85 74
0.8 308 | 52 122 08 74
08 are 53 120 0.7 73
1 358 54 119 08 72
1.1 330 5.5 117 2.8 72
12 3 58 115 10 71
1.3 300 57 114
14 206 58 112
1.5 285 | 50 111
1.8 274 (-] 100 |
1.7 204 0.1 108
1.8 255 02 108
1.9 247 83 105
2 238 6.4 104
2.1 232 8.5 102
22 225 | 6.6 101 |
23 219 8.7 100 |
24 213 68 90
25 207 69 a8
28 202 7 08
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Tighe Bond, Inc.
Water Quality Unit
Flow Rate Calculations
Date: 4/30/2021



CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Brief Stormceptor Sizing Report - WQU 5

Project Information & Location
Village at Grafton Woods 5

00120-013

Grafton Massachusetts

United States of America 4/15/2021
Designer Information EOR Information (optional)

Ashleigh Gilchrist

Tighe & Bond

603-294-9643

agilchrist@tighebond.com

Stormwater Treatment Recommendation

The recommended Stormceptor Model(s) which achieve or exceed the user defined water quality objective for each site
within the project are listed in the below Sizing Summary table.

Site Name WQU 5

Target TSS Removal (%) 80

TSS Removal (%) Provided 99
Recommended Stormceptor Model STC 450i

The recommended Stormceptor Model achieves the water quality objectives based on the selected inputs, historical
rainfall records and selected patrticle size distribution.

Stormceptor Sizing Summary

Stormceptor Model % TSS Removal
Provided
| ostowo | e |

STC 900 100

STC 1200 100

STC 1800 100

STC 2400 100

STC 3600 100

STC 4800 100

STC 6000 100

STC 7200 100
STC 11000 100
STC 13000 100
STC 16000 100

Stormceptor Brief Sizing Report — Page 1 of 2




CUNTECH

ENGINEERED SOLUTIONS
A BURSETE COMPANY

Sizing Details

Drainage Area Water Quality Objective

WORCESTER WSO AP

Massachusetts

9923 Up Stream Storage

58

42°16'2"N
71°52'34"W Up Stream Flow Diversion

Particle Size Distribution (PSD)
The selected PSD defines TSS removal

20.0 20.0 1.30
60.0 20.0 1.80
150.0 20.0 2.20
400.0 20.0 2.65
2000.0 20.0 2.65

 Stormceptor performance estimates are based on simulations using PCSWMM for Stormceptor, which uses the EPA Rainfall and
Runoff modules.

+ Design estimates listed are only representative of specific project requirements based on total suspended solids (TSS) removal
defined by the selected PSD, and based on stable site conditions only, after construction is completed.

* For submerged applications or sites specific to spill control, please contact your local Stormceptor representative for further design
assistance.

For Stormceptor Specifications and Drawings Please Visit:
https://www.conteches.com/technical-guides/search?filter=1WBCOO5EYX

Stormceptor Brief Sizing Report — Page 2 of 2




